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Appraisal Critically Appraised Papers
Summary of: Burns KE, Adhikari NK, Keenan SP, 
Meade M (2009) Use of non-invasive ventilation to wean 
critically ill adults off invasive ventilation: meta-analysis 
and systematic review. BMJ 338: b1574. [Prepared by Mark 
Elkins, CAP Editor.]
Objective: To review the evidence as to whether early 
extubation with immediate application of non-invasive 
ventilation reduces mortality and ventilator-associated 
pneumonia and improves other outcomes in critically-
ill adults receiving invasive ventilation. Data sources: 
Medline, Embase, CENTRAL, searched up to April, 
2008. This search was supplemented by hand-searching 
of conference proceeding and citation tracking. Study 
selection: Randomised and quasi-randomised controlled 
trials involving adults with respiratory failure who 
required invasive ventilation for at least 24 hours in 
which extubation with immediate application of non-
invasive ventilation was compared to continued invasive 
weaning. Outcome measures were mortality, ventilator-
associated pneumonia, weaning failure, length of stay 
in intensive care or hospital, total duration of ventilation 
(invasive and non-invasive), duration of ventilation related 
to weaning (after randomisation), duration of invasive-
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only ventilation, adverse events (arrhythmia, reintubation, 
tracheostomy), and quality of life. Data extraction: Two 
reviewers extracted data and discrepancies were resolved 
by consensus and arbitration. Methodological quality was 
assessed. Data synthesis: Of 1368 studies identified by the 
initial search, 12 studies with a total of 530 patients met 
the selection criteria and were included in the review. All 
included studies were of moderate to high quality according 
to the reviewers’ criteria. Based on the quantitative 
pooling of the available data from these trials, there was 
a statistically significant difference in mortality in favour 
of non-invasive weaning, relative risk 0.55 (95% CI 0.38 
to 0.79). Non-invasive weaning also significantly reduced 
ventilator-associated pneumonia (relative risk 0.29, 95% CI 
0.19 to 0.45), length of stay in the intensive care unit (by 6 
days, 95% CI 4 to 9) and in the hospital (by 7 days, 95% CI 
4 to 11), total duration of ventilation (by 6 days, 95% CI 2 
to 9), duration of invasive ventilation (by 8 days, 95% CI 
4 to 11), and tracheostomy (relative risk 0.16, 95% CI 0.04 
to 0.75). The remaining secondary outcomes did not differ 
significantly. None of the included studies measured quality 
of life. Conclusion: Non-invasive ventilation facilitates 
weaning and has substantial clinical benefits in adults with 
respiratory failure who require invasive ventilation.
Commentary
This review identifies impressive effects of non-invasive 
ventilation versus invasive weaning. Some results may have 
been biased by infrequent use of blinding or influenced by 
variation in definitions and practices between institutions. 
Nevertheless, the data concerning mortality are particularly 
compelling and undoubtedly clinically worthwhile, with 
one death prevented for every seven patients treated (95% 
CI 5 to 13).
Despite its impressive findings, the review does not provide 
the clinician with a definitive picture of a patient who is ready 
to make the transition to non-invasive ventilation. This is an 
issue that lacks consensus amongst those experienced with 
non-invasive ventilation and thereby limits their willingness 
to act on evidence for ‘early extubation’ (Epstein et al 
2009).
The findings are particularly significant in patients with 
chronic obstructive pulmonary disease (COPD). In centres 
with an effective non-invasive ventilation program, however, 
only a minority of patients with COPD exacerbation would 
be expected to be intubated. The benefits of the intervention 
are less certain in those with other causes of respiratory 
failure, and therefore it should be applied with caution in 
this population.
Another cause for caution is that the review addresses a very 
specific scenario: ‘early extubation’ of ventilated patients. 
This differs from patients experiencing post-extubation 
respiratory failure, in whom non-invasive ventilation 
increased mortality in one study (Estaban et al 2004) 
and made no difference in the other (Keenan et al 2002). 
Notably both these studies included only a small proportion 
of COPD patients (< 12%). This review’s ‘early extubation’ 
scenario also differs from patients ready for extubation but 
at high risk of post-extubation failure, in whom non-invasive 
ventilation when implemented immediately reduces the 
risk of reintubation (Ferrer et al 2006, Nava et al 2005) – 
something not observed in this review’s cohort.
The data in this review arise primarily from centres with 
considerable expertise with non-invasive ventilation. 
Clinicians intending to implement the findings of this 
review should do so in highly monitored settings with 
suitably trained staff.
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